1. INTRODUCTION {#sec1-1}
===============

Fatigue experienced by patients with End Stage Renal Disease (ESRD) undergoing hemodialysis (HD) is one of the daily problems in their life. Although dialysis is a procedure that saves lives, it cannot replace the function of healthy kidneys. Fatigue associated with HD significantly affects the quality of life of these patients ([@ref1]-[@ref4]). HD patients suffer from low levels of physical activity and decreased functional capacity while suffering from general muscle weakness resulting in a general feeling of fatigue ([@ref5]). The significance of fatigue in ESRD is underlined by the fact that 94% of patients would prefer to undergo more dialysis sessions if there was the possibility to increase their energy level ([@ref6]).

The incidence of fatigue in HD patients ranges from 60%--97% ([@ref7]) while the level of fatigue of HD patients is one of the highest among chronic patients including cancer patients receiving chemotherapy ([@ref8]), depressive patients ([@ref9]) and patients with Systemic Lupus Erythematosus ([@ref10]). HD patients have also many similarities to those suffering from chronic fatigue syndrome, since they present generalized weakness ([@ref11]), decreased exercise tolerance ([@ref12]) and sleep disorders ([@ref13]).

The concept of fatigue in ESRD is difficult to be described. HD patients may express fatigue in different ways (weakness, lack of energy, and tiredness). Hardy & Studenski ([@ref14]) refer two types of fatigue: mental (including emotional and cognitive) and physical (including insomnia, lack of energy and weakness).

The causes of fatigue in ESRD cannot be understood ([@ref15]) but it seems that the correction of anemia ([@ref3]) and physical activity ([@ref12], [@ref16]) actually improve the clinical situation of these patients. Despite improvements, it has been observed that the functional capacity of HD patients is not similar to that of the healthy population. A cause of reduced levels of physical activity are likely the HD procedure itself and, in particular, the duration of the session ([@ref4]). Thirty three percent (33%) of HD patients reported that they feel bad the first few hours immediately after HD session while one in four indicate severe to very severe intensity of fatigue after the HD session ([@ref2]). Identification of fatigue by HD nurses may be difficult since the recovery from this situation highly varies among patients ([@ref17]). Moreover, the majority of HD patients complain of "nonspecific symptoms" which are assessed by health professionals as "irrelevant" to fatigue ([@ref18]). Therefore, the diagnosis of fatigue is important in order to achieve early detection and treatment ([@ref17]).

The aim of this study was to investigate the levels of fatigue as well as the demographic factors affecting fatigue among patients with End Stage Renal Disease undergoing hemodialysis.

2. MATERIALS AND METHODS {#sec1-2}
========================

The study adopts an analytic study design. All 135 HD patients from 2 Hospital Units located in the broader area of Athens were asked to take part in this study. The inclusion criteria were: (a) age\> 18 years, (b) undergoing hemodialysis for at least 6 months, (c) ability to write and read the Greek language fluently. The exclusion criteria were: (a) patients with history of mental illness (b) patients with serious mobility or eye problems. Finally, 129 patients met the above mentioned criteria. The study was conducted from January 2015 to June 2015.

Data were collected using anonymous questionnaires. Participants were given two questionnaires. The first questionnaire was related to the demographic characteristics of patients (gender, age, marital and employment status, educational level). The second questionnaire was the Greek version of the «Fatigue Assessment Scale (FAS)» ([@ref19]). Specifically, FAS is a tool which collects information related to the perceived fatigue. The original form of FAS was constructed in 2003 by Michielsen et al ([@ref20]) and consists of 10 questions. Furthermore, it has been used in Dutch ([@ref21]) patients with sarcoidosis. It takes only two minutes to complete. The patients' responses on 10 questions are summed in order to construct the score. The coding of responses is as follows. 1 = never, 2 = sometimes, 3 = regularly, 4 = often, 5 = always. Therefore, the score ranges between 10-50. Five questions are related to the physical fatigue and the other five to mental fatigue. Patients are categorized as "non-fatigued" if the FAS score is below 22, "fatigued" if the FAS score is higher or equal to 22 and "extremely fatigued" if the FAS score is higher or equal to 35. Psychometrics properties of Greek version have been tested and the internal consistency of the scale was found to be equal to 0.761 ([@ref19]).

Firstly, the Hospitals Ethics Committees approved the study protocol. Patients, after informed about the purpose of the research, gave their written consent. Moreover, they were informed that their participation is voluntary. The anonymity of the participants was protected and the results obtained were used solely for the purposes of this research. Quantitative variables are presented as mean (± standard deviation) while qualitative variables are presented as frequencies and percentages. The internal consistency of the FAS scale was evaluated through Cronbach's a coefficient. The effect of demographics on the indices was evaluated, where appropriate, through the parametric t test for two independent samples, the parametric ANOVA and the non-parametric methods of Mann-Whitney and Kruskal-Wallis. Results with p-value lower than 0.05 were considered as statistically significant. For the statistical analysis IBM SPSS Statistics version 20 (SPSS Inc., 2003, Chicago, USA) was used.

3. RESULTS {#sec1-3}
==========

In this study, 129 hemodialysis patients participated. Of these patients 59.7% were males and 40.3% females. The mean of age was 56.02 (± 12,828) years. Descriptive characteristics of the sample are presented in [Table 1](#T1){ref-type="table"}.

###### 

Descriptive characteristics
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The responses of patients in questions are presented in [Table 2](#T2){ref-type="table"}. The Cronbach's a coefficient, after the reversal of questions 4 and 10, was equal to 0.825, a value considered very satisfactory. Three fatigue indices were used: total FAS score (calculated as the sum of the 10 items after reversing questions 4 and 10), and the two factors (physical and mental fatigue). The descriptive data of the three indices are given in [Table 3](#T3){ref-type="table"}. The mean FAS score was 24.99. Forty nine (49) patients (38.0%) were non fatigue, 61 patients (47.3%) were fatigue, and 19 patients (13.7%) were extremely fatigue.
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The Fatigue Assessment Scale
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###### 

Descriptive characteristics of fatigue indicators
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Statistical analysis revealed that none of the fatigue indices were statistically significantly correlated with the patient's age. The gender did not affect significantly any of the three indices. Conversely, according to [Table 4](#T4){ref-type="table"}, we observe that the place of residence affected significantly both total FAS score (Mann-Whitney U = 354.0; p = 0.002) and factor 1 (Mann-Whitney U = 394.0; p = 0.005). HD patients residing in urban areas, showed higher values of total FAS score (mean: 25.70) compared to residents of suburban areas (mean: 18.69).
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Influence of residence in fatigue indicators
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The educational level of patient affected only factor 2 (Kruskal-Wallis x^2^(3) = 9.863; p = 0.020). Specifically, high school graduates differed from University graduates or postgraduates (p = 0.017) ([Table 5](#T5){ref-type="table"}).
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Influence of educational level in fatigue indicators
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Regarding the profession, [Table 6](#T6){ref-type="table"} shows that there was a statistically significant difference in total FAS score (x^2^(6) = 15.724; p = 0.015). Specifically, individuals who dealt with domestic tasks differed significantly from retired (p = 0.049) and those who did other profession (p = 0.038). Patients dealing with domestic tasks experienced higher total fatigue (mean: 32.17) than freelancers (mean: 21.38). Furthermore, a significant difference in factor 1 revealed according to the profession (x^2^(6) = 15.488; p = 0.017). Freelancers differed significantly from those who dealt with domestic tasks (p = 0.027). In contrast, the profession did not affect significantly factor 2 (x^2^(6) = 11.382; p = 0.077). Marital status did not affect significantly any of the three fatigue indices.

###### 

Influence of professional situation in fatigue indicators
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4. DISCUSSION {#sec1-4}
=============

This study was carried out in Athens region and aimed to assess the perceived fatigue among 129 hemodialysis patients. In this study, the Fatigue Assessment Scale was used for first time in Greek patients while it has been used among Croatian ([@ref22]) patients with sarcoidosis and Dutch chronic heart failure patients ([@ref23]).

The reliability and validity of the Greek Version's scale has been tested ([@ref19]). Although studies of De Vries et al ([@ref21]) and Michielsen et al ([@ref22]) demonstrated that FAS is a unidimensional scale, the factor analysis of the Greek version revealed two factors of fatigue--physical and mental. Although there is not an "ideal" tool for the assessment of fatigue--since fatigue is a subjective concept and difficult to be defined--there are reliable scales to measure it. Most of them are focused on patients with rheumatic diseases. The scale Brief Fatigue Inventory consists of 6 questions and studies the effect of patients' fatigue on daily activities ([@ref24]). The Fatigue Severity Scale was constructed to assess fatigue in patients with multiple sclerosis ([@ref25]). The Multidimensional Assessment of Fatigue (MAF) Scale is a 10 point scale consisted of 16 multi-choice questions and has been used in patients with chronic diseases ([@ref26]).

In conclusion, the above scales are merely a sampling of scales for measuring fatigue. The decision to use a particular one depends on the clinical specificity and disease as there is no suitable tool for a specific disease entity ([@ref16]).

According to our study results, fatigue is an important feature in dialysis patients. The total score of fatigue in our sample was 24.99 (SD± 8.093). This value is higher than the value presented in the study of Croatian patients with sarcoidosis (mean fatigue: 24.2)([@ref22]) and in the study with Dutch workers (mean fatigue: 19.26) ([@ref20]). In contrast, fatigue levels of Dutch and U.S.A. patients with sarcoidosis were higher (mean: 30.3 ± 8.1 and 27.1 ± 7.4 respectively) ([@ref27]). The possible explanation of this difference is the symptom's subjectivity.

Statistical analysis in our study revealed that the levels of fatigue in hemodialysis patients vary according to educational level, employment status and place of residence.

As far as the educational level is concerned, it seems that this has affected statistically significant factor 2 (mental fatigue) similar to many studies which have shown that people with low levels of education have a higher score on fatigue ([@ref22], [@ref27], [@ref28]). In the study of Lerdal et al ([@ref29]), 60.1% of patients felt tired while the lower the level of education, the higher was the level of fatigue. Therefore, patients with low educational level seem to face fatigue inadequately and experience fatigue to a greater extent. In addition, patients with a high level of education may face fatigue effectively ([@ref30]).

The relationship between occupational status and fatigue level is clear in our study. Specifically, the unemployed and patients dealing with household recorded a higher overall fatigue index in relation to self-employed and civil servants. Staying at home may reduce the level of physical activity and social support from colleagues ([@ref31], [@ref32], [@ref33]).

Searching the literature, there were no studies that correlate the level of fatigue with the place of residence in hemodialysis patients. In our study we found that the place of residence influences the level of fatigue since patients living in suburban areas noted lower indicator of overall fatigue and physical fatigue than those who live in the city center. This may be due to the extra time to dispose patients of heavy populated cities in order to be in time at the hemodialysis unit.

In this study, age did not seem to be significantly associated with fatigue. This finding is in agreement with other studies that have used FAS to assess fatigue, both in the general population and in patients ([@ref20], [@ref21], [@ref34], [@ref35]). In contrast, other studies ([@ref31], [@ref36], [@ref37]) have shown that there is a positive correlation between age and fatigue level. This may be due to physiological changes that occur in elderly people and the psychosocial impact of a chronic disease on the individual ([@ref30]).

Regarding the relationship of fatigue with gender, our study found that there was no statistically significant difference between the sexes. Another study found similar results ([@ref37]) while in other searches ([@ref30], [@ref38], [@ref39]) seems that women are more "tired" than men.

**Limitations**

The fact that the questionnaires were completed during the HD session, with the presence of physicians, nurses and other health professionals might have affected the objectivity of responses.

5. CONCLUSIONS {#sec1-5}
==============

Based on the above, we conclude that the need for early identification and assessment of fatigue is vital for patients undergoing hemodialysis. The administration of erythropoietin and L-carnitine, physical and spiritual practice have been used successfully to relieve fatigue in patients undergoing hemodialysis ([@ref35]). However, the complexity of fatigue's pathogenesis and the lack of measurement tools, makes the effective intervention by dialysis nurses difficult ([@ref7]). Therefore, health care professionals working in hemodialysis units and renal clinics should be vigilant in the detection of fatigue factors in order to help patients to develop coping and prevention strategies. Of particular importance is the identification of high-risk patients (especially of the unemployed, those who remain at home, those with low educational level and of urban citizens). Therefore, future studies should focus on identifying these factors as predictors of poor prognosis in ESRD. Since some studies ([@ref40]-[@ref42]) have already identified the importance of fatigue in terms of ESRD prognosis, it is also vital to identify possible mechanisms through which fatigue have toxic impact. It is not well known which interventions should focus on either physical fatigue, mental fatigue, or both. The therapeutic relationship between patient and health professionals and the involvement of patients in clinical decision making might help patients to develop coping strategies and self-management techniques ([@ref43]). Hence, use of this knowledge by hemodialysis nurses may lead to a better understanding of the factors of fatigue in ESRD, which in turn may lead to a more effective treatment.
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